The system CaO-MgO-SiO2-CO2-H20 is an important model for many igneous and metamorphic processes, including the generation and differentiation of carbonatite and associated silicate magmas. We have experimentally established the vapor-saturated solidus for the system CaO-MgO-CO2-H20 from 595øC/1 kbar to <500øC/40 kbar, about 25øC lower than the corresponding temperatures for the CaO-CO • 
Experiments were conducted in cold-seal pressure vessels and in piston-cylinder apparatus. Starting mixes with and without H20 were encapsulated in welded gold tubing, and external chromel-alumel thermocouples were used to measure temperature. Some of the experiments at and below 1 kbar pressure used both an internal and external thermocouple; the latter consistently indicated temperatures about 15øC higher because we did not use filler rods in the cold-seal vessels [see Boettcher and Kerrick, 1971 ]. The temperatures in Table I are those of the external thermocouple and have been revised downward 15 øC. These revised results are uncertain by about +_5 øC. The temperatures for the experiments in the piston-cylinder are probably accurate to +_5øC, neglecting the pressure effect on the thermocouples. Our experimental procedures have been described in detail for the piston-cylinder apparatus [Boettcher and Wyllie, 1968] .
Identification of Phases
The following abbreviations are used: aragonite, CaCO3 503  46  46  8  504  40  40  20  407  40  40  20  408  46  46  8  415  40  40  20  414  46  46  8 210  44  22  212  46  46  8  213  30  62  8  115  69  23  8  111  46  46  8  113  69  23  8   707  69  23  709  69  23  331  44  22  438  75   439  75  154  69  23  149  46  46  148  46  46  443  75   193  30  62  192  30  62  175  46  46  167  44  22  172  46  46   173  46  46   191  30  62  174  46  46  440  75  466 Brucite in subsolidus assemblages and brucite quenched from vapor occurs as small, irregular grains or as sheafs of acicular crystals. All crystalline phases were identified microscopically and by X ray diffraction.
Recognition of the former presence of a vapor phase at the lower pressures was by examination of charge and capsule or by application of the phase rule, as outlined in Wyllie and Boettcher [1969] . However, at pressures above about 10 kbar, solids precipitated from the vapors during quenching in amounts sufficient to permit reliable detection of former vapor. In lower-pressure runs where quenched vapor could be recognized, the deposits consisted of colorless to light brown, isotropic (or amorphous) aggregates. With increasing solubility of solids in the vapor at successively higher pressures, the deposits became darker brown and more abundant. At the highest pressures investigated, the quenched liquids remained distinctive from quenched vapors, and no critical end-points were encountered . The solubility of solids in the vapor in the system CaO-MgO-CO2-H20 appears to be greater than in the system Ca-CO2-H20 
Melting Relationships at Low Pressures in the System CaO-MgO-CO2-H20
As indicated in Table I and Figure 1 , brucite is the stable crystalline magnesian phase in equilibrium with liquid at pressures at least as low as I kbar, whereas periclase is the phase stable at 500 bars pressure [Wyllie, 1965] . Wyllie suggested that brucite would become stable on the solidus relative to periclase at about 1 kbar pressure (see Figure 1 ). In the present study, runs 744, 752, 743, and 751 confirm 'that brucite is the stable crystalline magnesian phase at I kbar when either brucite or periclase is used in the starting mixes. Because brucite and periclase are nearly stoichiometric Mg(OH)2 and MgO, respectively, and the vapor phase is nearly pure H20 under these experimental PT conditions, the brucite-periclase transition in the system CaO-MgO-CO2-H20 is nearly coincident with this transition in the system MgO-H20. Our results in the latter system using equal weights of brucite and periclase in the starting mixes (Table 1) results of these experiments appear in Figure 1 and Table 2 ). Wyllie [1965] predicted that dolomite would coexist with liquid at high pressures in this system. However, runs to temperatures well above the solidus over the pressure range of interest, using a variety of compositions and phases as starting materials, failed to produce such an assemblage. Electron microprobe analyses of aragonite crystals grown at 25 kbar and 575øC (run 155) revealed a surprisingly low Mg content of less than 100 ppm. Even this high pressure is insufficient to stabilize Mg ions in the nine fold coordination sites of the aragonite structure. The unit-cell parameters determined from X ray diffraction powder patterns of aragonite from runs spanning the PT range investigated show no detectable departure from those for Mg-free aragonite.
Run 191 provides an estimate of the H20 content of the cuteeric melt at 20 kbar pressure; at least 24 wt % H20 is insufficient to saturate the liquid, as indicated by the absence of vapor. Although the bulk composition is not that of the cuteeric, run 149 indicates that the Ca(OH)2/CaCO3 ratio of the eutectic is greater than unity at 15.5 kbar, as it is at pressures as low as 750 bars (run 408).
As shown in Figure 1 We extended this investigation to 10 kbar; the results are listed in Table 3 To estimate the conditions under which dolomite would crystallize from synthetic carbonatite magma, lgyllie [1965] inferred the phase relationships in the system CaO-MgO-CO2-H20 on the basis of preliminary experimental data. He deduced that brucite would replace periclase as the primary magnesian phase at a pressure near I kbar, and that at higher pressures, the quaternary dissociation reaction for dolomite would intersect the solidus, bringing dolomite into equilibrium with liquid. Our experiments at higher pressures were designed to test the inferred phase relationships, but we found no dolomite (see Table 1 [Wyllie, 1965] .
Thus all of these synthetic carbonatite systems provide a basis for the interpretation of carbonatites as products of crystallization from magmas. The addition of MgO and SiO• to the simple ternary system widens our knowledge of the relationship between carbonate and silicate magmatic rocks. This paper is the first to compare the eutectic reactions for all of these systems.
